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(S) Slipper bushing. 


(57) A slipper bushing (3) is described as being 
comprised of a number of succeedingfy larger 
cylindrical sleeves, beginning with a rigid, inner 
sleeve (6), followed by a polymeric sleeve (8), 
then a resilient elastomeric sleeve (9), and fin- 
ally, a rigid, outer sleeve (7). The inner cylindri- 
cal surface of the elastomeric sleeve abutting 
the outer cylindrical surface of the polymeric 
sleeve, is provided with a number of circumfe- 
rentially oriented grooves (32). A lubricant (33) 
is placed between the interfaces of the 
polymeric and elastomeric sleeves and moves 
into and out of the grooves, as the bushing 
operates. End caps (10,11) are used at the 
flange and barrel ends (4,5) of the slipper bush- 
ing to cover the sleeves and seal the interfaces 
between them from contaminants. 


< 

o 


CL 
UJ 


Jouve, 18, rue Saint-Denis, 75001 PARIS 


1 


EP0 611 149 A1 


2 


The invention relates to bushings, and especially 
to slipper bushings e.g. as are used in automobile 
suspension systems to provide relative rotation or 
slippage between rigid inner and outer sleeves of the 
bushing. This is conventionally accomplished by us- 
ing a resilient, tubular rubber insert or sleeve which 
is bonded or press fitted to one of the metal sleeves. 

US-At3,171,699, 3,215,477, 3,300,257. 
4,671,678 and 5,100,114 are typical of the many pa- 
tents relating to simple bushings which employ a re- 
silient elastomeric insert, with or without metal rein- 
forcement, between rigid, inner and outer metal 
sleeves. US-A-4,744,677, 4,767,108 and 4,809,960 
relate to more sophisticated bushings. 

US-A-5,1 39,244 discloses a slipper bushing, 
which essentially comprises; (i) a hollow, cylindrical, 
inner metal sleeve, (ii) a specially shaped, resilient 
elastomeric insert or sleeve which is force fitted 
around the inner metal sleeve, (Hi) an outer polymeric 
sleeve which surrounds the elastomeric sleeve in 
abutting relation, such that relative movement be- 
tween the elastomeric and polymeric sleeves can oc- 
cur, (rv) a lubricant between the interfaces of the elas- 
tomeric and polymeric sleeves to facilitate such rela- 
tive movement, and (v) a pair of hollow, metal end 
caps force fitted to the opposing ends of the inner 
metal sleeve. The slipper bushing has good perfor- 
mance characteristics. However, it has been found 
that under very severe loading, the elastomeric 
sleeve becomes axially distorted or tends to extend 
over the end caps at its opposing ends, to adversely 
affect operation of the bushing. The present invention 
seeks to eliminate or substantially reduce this prob- 
lem by providing a bushing with an increased capacity 
for resisting either or both of lateral or axial loads with- 
out becoming distorted excessively. 

The invention provides a slipper bushing com- 
prising a hollow, rigid, cylindrical inner sleeve, a poly- 
meric sleeve secured around the inner sleeve, a re- 
silient elastomeric insert or sleeve surrounding the 
polymeric sleeve in abutting relation therewith, a lu- 
bricant between the abutting interfaces or surfaces of 
the polymeric and elastomeric sleeves, a rigid outer 
sleeve to which the polymeric sleeve is bonded and 
end caps, preferably rigid and hollow, for sealing the 
opposing ends of the bushing, especially the lubricat- 
ed interfaces between the polymeric and elastomeric 
sleeves. The lubricated interfaces are provided with 
a plurality of circumferentially oriented grooves in 
which the lubricant may move in and out of. Prefer- 
ably, the lubricant can move freely in and out of the 
grooves. Preferably the polymeric sleeve is mold 
bonded to the rigid outer sleeve. 

It can be appreciated from the above brief de- 
scription that the highly deformable resilient elasto- 
meric sleeve is bonded to the rigid outer sleeve, to re- 
sist the distortion caused by lateral and/or axial loads. 
In the '244 patent, the resilient elastomeric sleeve is 


secured to the rigid inner sleeve. 

The invention will now be described, by way of 
example only, with reference to the accompanying 
drawing, which is a longitudinal cross-section of the 

5 slipper bushing. 

With reference to the drawing, there is shown a 
slipper bushing 3 which has a larger diameter flange 
end 4 that is oppositely spaced from a smaller diam- 
eter barrel end 5. The slipper bushing 3 comprises a 

10 hollow, innermost rigid sleeve 6, a hollow, outermost 
rigid sleeve 7, two intermediate sleeves 8 and 9 dis- 
posed between the inner and outer sleeves 6 and 7, 
and a pair of annular, rigid end caps 10 and 11 which 
are force fitted to the flange and barrel ends 4 and 5 

15 of the slipper bushing 3. The opposing ends of the dif- 
ferent sleeves 6-9 will hereafter be labeled "flange" or 
"barrel" depending on their proximity to the flange 
and barrel ends 4 and 5 of the slipper bushing 3. 
The rigid, inner sleeve 6 is cylindrically shaped 

20 and composed of any suitable rigid material, such as 
steel. The inner sleeve 6 has a smooth, outer cylindri- 
cal surface 12 between an annular flange end 13 and 
an opposing, annular barrel end 14. 

The first intermediate sleeve 8, closest to the in- 

25 ner sleeve 6, is composed of any appropriate engin- 
eering thermoplastic material, such as nylon, poly- 
propylene, polyester, or polyphenylene sulfide, with 
or without fiber reinforcement This first intermediate 
sleeve is sometimes referred to as the polymeric 

30 sleeve. The polymeric sleeve 8 is press fitted or mold- 
ed over the outer, cylindrical surface 12 of the inner 
sleeve 6, and has a generally smooth, outer cylindri- 
cal surface 15 between an annular flange end 16 and 
an opposing, annular barrel end 17. An integrally 

35 formed, annular flange 18 is at the flange end 16 of 
the polymeric sleeve 8 and has an outer face which 
is in planar relation with the adjacent opposing flange 
end 13 of the inner sleeve 6. The annular flange 18 
of the polymeric sleeve 8 extends radially outwardly 

40 from the inner sleeve 6 and surrounding polymeric 
sleeve 8. A separate annular ring or washer 19 is dis- 
posed at the opposing, annular barrel end 17 of the 
polymeric sleeve 8 in surrounding relation around the 
inner sleeve 6 and has an outer face which is in planar 

45 relation with the adjacent, annular barrel end 14 of the 
inner sleeve 6. The washer 19 is composed of a sim- 
ilar polymeric material and is provided to facilitate as- 
sembly of the slipper bushing 3. 

The rigid, outer sleeve 7 is, likewise, composed 

so of any suitable rigid material, such as steel, and is cyl- 
indricalry shaped with a smooth, inner cylindrical sur- 
face 20 between an annular flange end 21 and an op- 
posing, annular barrel end 22. An integrally formed, 
annular flange 23 is at the flange end 21 of the outer 

55 sleeve 7, and is in parallel relation with the adjacent, 
annular flange 18 of the polymeric sleeve 8, and ex- 
tends radially outwardly from the inner sleeve 6 be- 
yond the annular flange 18 of the polymeric sleeve 8. 
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The annular, barrel end 22 of the outer sleeve 7 ter- 
minates in spaced relation from the polymeric washer 
19. 

The second, intermediate sleeve 9, closest to the 
outer sleeve 7, is composed of any appropriate, resil- 
ient elastomeric material, such as rubber, and is mold 
bonded to the inner cylindrical surface 20 of the outer 
sleeve 7. The elastomeric sleeve or insert 9 has radi- 
ally spaced, smooth outer and inner cylindrical sur- 
faces 24 and 25 between an annular flange end 26 
and an opposing, annular barrel end 27. A large, inte- 
grally formed, annular flange 28 with an outwardly 
facing, annular recess or cavity 29 for receiving the 
adjacent outstanding matching flange 1 8 of the poly- 
meric sleeve 8, is disposed at the flange end 26 of the 
elastomeric sleeve 9. A small, integrally formed, an- 
nular flange 30 with an outwardly facing, annular re- 
cess or cavity 31 for receiving the adjacent, matching 
washer 19, is disposed at the barrel end 27 of the 
elastomeric insert 9 in parallel relation with the larger 
annular flange 28 of the elastomeric sleeve 9. The in- 
ner cylindrical surface 25 of the elastomeric sleeve 9 
interfaces with, i.e. abuts, the outer cylindrical sur- 
face 1 5 of the polymeric sleeve 8, and is provided with 
a number of circumferentially oriented grooves, e.g. 
groove 32, which are designed to contain therein, a lu- 
bricant 33, such as a silicone based grease, which is 
placed between the lateral and cylindrical interfaces 
of the polymeric sleeve 8 and the elastomeric sleeve 
9, to facilitate relative movement between these 
sleeves 6 and 9 and especially the continuous free or 
low frictional rotation between the rigid, inner and 
outer sleeves 6 and 9. The lubricant 33 is sheared and 
displaced inside the slipper bushing 3, as it enters and 
exits the grooves 32 in the inner cylindrical surface 25 
of the elastomeric sleeve 9, when the slipper bushing 
5 is in operation. Such action of the lubricant is be- 
lieved to enhance the dampening, vibration absorp- 
tion and isolation characteristics of the slipper bush- 
ing 3 of the invention and the suspension systems in 
which such bushings are used. A similar lubricant can 
be used between the interfaces of the washer 19 and 
the elastomeric sleeve 9. If desired, a circular lubrica- 
tion groove 32 can be placed in the surface of the an- 
nular recess 29 of the larger elastomeric flange 23, 
abutting the annular polymeric flange 18. 

The first end cap 1 0 at the flange end 4 of the slip- 
per bushing 3, comprises a hollow, metal cylinder 35 
which is integral with and disposed at right angles to 
an annular flange 36 which is designed to cover the 
adjacent flange end 13 of the inner sleeve 6, the an- 
nular flange 1 8 of the polymeric sleeve 8, and the an- 
nular flange 28 of the elastomeric sleeve 9, and seal 
the interfaces between these three sleeves, and es- 
pecially the lubricated interfaces between the 
sleeves 8 and 9. 

The second end cap 11 at the barrel end of the 
slipper bushing 3, is similar in shape, but oppositely 


disposed to the first end cap 1 0, when both of the end 
caps 10and 11 are press fitted on the slipper bushing 
3. The second end cap 11 comprises a hollow metal 
cylinder 37 which is integral with and disposed at right 

5 angles to a smaller annular flange 38, which is de- 
signed to cover the adjacent barrel end 14 of the inner 
sleeve 6, the washer 19, and the smaller, annular, 
elastomeric flange 30 and seal the interfaces be- 
tween these components, especially the lubricated 

10 interfaces between the polymeric sleeve 8, the elas- 
tomeric sleeve 9 and the washer 19. 

Thus, there has been described a unique slipper 
bushing which has slip surfaces which are non-met- 
allic to minimize corrosion problems in the slipper 

is bushing. Moreover, this slipper bushing has good ax- 
ial and lateral load capabilities because of the flanges 
provided in the polymeric sleeve and the resilient 
elastomeric sleeve which is secured to the rigid outer 
sleeve to resist the axial and lateral loads confronted 

20 by the slipper bushing. Further, this slipper bushing is 
designed to provide good vibration isolation and ab- 
sorption as well as lubricated interfaces with seals 
against contaminants. 

25 

Claims 

1. A slipper bushing having a flange end opposite a 
barrel end, comprising: 

30 (a) a hollow, rigid inner sleeve having an outer 

cylindrical surface defined between a pair of 
opposing, annular ends adjacent the flange 
and barrel ends of the bushing; 
(b) a polymeric sleeve, secured around the 

35 outer cylindrical surface of the inner sleeve in 

concentric relation therewith, said sleeve 
having an outer cylindrical surface which is ra- 
dially spaced from the outer cylindrical sur- 
face of the inner sleeve, and which is defined 

40 between a pair of opposing annular ends ad- 

jacent the flange and barrel ends of the bush- 
ing, the end of said sleeve adjacent the flange 
end of the bushing including an annular flange 
which extends radially from the inner sleeve; 

45 (c) a sleeve, composed of resilient elastome- 

ric material, surrounding the polymeric sleeve 
in concentric relation, the elastomeric sleeve 
having, (i) an inner cylindrical surface, which 
is in abutting relation with the outer cylindrical 

so surface of the polymeric sleeve, and (ii) an 

outer cylindrical surface which is radially 
spaced from the inner cylindrical surface and 
defined between a first, integrally formed an- 
nular flange at the flange end of the bushing 

55 and a second, smaller diameter annular 

flange at the barrel end of the bushing, the 
first annular flange having an outwardly fac- 
ing annular recess for matingly receiving the 
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annular flange of the polymeric sleeve, one of 
the abutting cylindrical surfaces of the elasto- 
meric and polymeric sleeves having therein, a 
plurality of circumferentially oriented grooves; 

(d) a lubricant disposed between abutting In- 
terfaces of the polymeric and elastomeric 
sleeves and flowable into and out of the 
grooves during operation of the bushing; 

(e) a rigid, cylindrical, outer sleeve secured to 
the outer cylindrical surface of the elastomeric 
sleeve in concentric surrounding relation 
around the elastomeric sleeve between the 
annular flanges thereof, the outer sleeve hav- 
ing an annular flange adjacent the flange end 
of the bushing in parallel relation from the an- 
nular flange of the polymeric sleeve, such that 
at least a portion of the elastomeric annular 
flange, adjacent the flange end of the bush- 
ing, is sandwiched between the annular flang- 
es of the outer and polymeric sleeves; 

(f) a first, hollow, cylindrical end cap secured 
to the inner sleeve at the flange end of the 
bushing, the end cap having an annular flange 
which covers (i) the annular end of the inner 
sleeve adjacent the flange end of the bushing, 
and (ii) the annular flanges of the elastomeric 
and polymeric sleeves adjacent the flange 
end of the bushing, and seals the interfaces 
between such sleeves; and 

(g) a second, hollow, cylindrical end cap se- 
cured to the inner sleeve at the barrel end of 
the bushing in oppositely disposed relation to 
the first end cap at the flange end of the bush- 
ing, the second end cap having an annular 
flange which covers (iii) the annular end of the 
inner sleeve adjacent the barrel end of the 
bushing, and frv) the annular flange of the 
elastomeric sleeve adjacent the barrel end of 
the bushing and seals the interfaces between 
such sleeves. 

2. The slipper bushing of claim 1, wherein the 
grooves are disposed in the abutting, cylindrical 
surface of the elastomeric sleeve. 

3. The slipper bushing of claim 2, wherein the annu- 
lar flange of the outer sleeve extends radially be- 
yond the adjacent annular elastomeric flange. 

4. The slipper bushing of claim 3, wherein the annu- 
lar end of the polymeric sleeve, adjacent the bar- 
rel end of the bushing, terminates in spaced re- 
lation from the adjacent annular flange of the 
second end cap to form an annular space for re- 
ceiving an annular washer which encircles the 
end of the inner sleeve adjacent the barrel end of 
the bushing. 


5. The slipper bushing of claim 4, wherein the wash- 
er extends radially outwardly beyond the inner 
sleeve and is received in an outwardly facing, an- 
nular recess formed in the second, smaller elas- 

5 tomeric annular flange. 

6. The slipper bushing of daim 5, wherein the wash- 
er is composed of polymeric materia). 

10 7. The slipper bushing of claim 6, wherein the resil- 
ient elastomeric material is rubber. 

8. The slipper bushing of claim 7, wherein the poly- 
meric material is composed of material selected 

is from the group of nylon, polypropylene, polyester 
and polyphenylene. 

9. The slipper bushing of claim 8, wherein the inner 
and outer sleeves and the end caps are com- 

20 posed of metal. 
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